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DETAILED ACTION 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 4 rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 4 recites the limitation "said sampling rate" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections • 35 USC § 102 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the Invention thereof by the applicant for a patent. 

Claims 1, 2, 3, 5, 6, 9, 14, 15, 16, 17, 18 and 19 are rejected under 35 
U.S.C. 102(a) as being anticipated by Ivers (WO 00/20775). 

With respect to claim 1 , Ivers discloses a method for controlling a physical 
variable at a frequency of interest (f.sub.d) including the steps of: 

a) sampling the physical variable at a sample frequency less than twice the 
frequency of interest (f.sub.d) (pg.14 ln.5 , fig. 15a #29a); 
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b) calculating at least one control comnnand based upon the sampling of the 
physical variable (fig. 15a #54 , fig. 15b #54); and 

c) generating a force for controlling the physical variable based upon the control 
command (fig. 15a #29b). 

With respect to claim 2, Ivers discloses the method of claim 1, further including 
the steps of: band pass filtering the physical variable prior to said step a) (pg.13 ln.24- 
26 , fig. 16 #48). 

With respect to claim 3, it is inherently known in the art that in order to process a 
specific frequency, a band pass filter extracts a frequency range around the desired 
frequency with a lower and upper bound. These bounds can be generally given by (2n- 
1)*f.sub.s/2 and by (2n+1)*f.sub.s/2, where n is an integer chosen so that the frequency 
of interest is within the upper and lower bounds. 

With respect to claim 5, Ivers discloses the method of claim 1 further including 
the step of generating the at least one control command at a rate less than twice the 
frequency of interest (pg.14 In. 35-38). 

With respect to claim 6, Ivers discloses a method for computing control 
commands at a reduced rate in a noise or vibration control system including the steps 
of: 
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a) sensing a physical variable (fig. 15a #32); 

b) identifying harmonic components (a.sub.k, b.sub.k) of the physical variable at 
a frequency of interest (f.sub.d) (fig. 15a #52a); 

c) down-sampling the harmonic components (a.sub.k, b.sub.k) to a lower update 
frequency (f.sub.u) (fig. 15b #73); 

d) performing control computations on the harmonic components (a.sub.k, 
b.sub.k) at the lower update frequency (f.sub.u) (fig. 15b #54); and 

e) generating control commands based upon the control computations (fig. 15a 

#29b). 

With respect to claim 9, Ivers discloses the method of claim 6 further comprising: 
low-pass anti-aliasing filtering to prevent aliasing in sampling at a lower update 
frequency (f.sub.u) (fig. 15b #72). 

With respect to claim 14, Ivers discloses a method for analyzing a physical 
variable having a first frequency of interest f.sub.1 and a second frequency of interest 
f.sub.2 including the steps of: 

a) identifying first harmonic components a.sub.kl , b.sub.kl of the first frequency 
of interest f.sub.1 (fig.15a #52a); 

b) down-sampling the harmonic components a.sub.kl, b.sub.kl at an 
intermediate frequency f.sub.ul (fig. 15b #73); 
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c) identifying second harmonic components a.sub.k2, b.sub.k2 of a difference 
between the first frequency of interest f.sub.1 and the second frequency of interest 
f.sub.2 (fig. 15a #52a); 

d) down sampling the harmonic components a.sub.i^2, b.sub.k2 at an update 
frequency f.sub.u2 (fig. 15b #73); and 

e) analyzing information at the first frequency of interest f.sub.1 and the second 
frequency of interest f.sub.2 based upon said harmonic components a.sub.kl , b.sub.kl 
and a.sub.k2, b.sub.k2 (fig. 15a #54). 

With respect to claim 15, it is inherent that when a frequency is down sampled 
the new frequency is less than the previous frequency. If f.sub.ul is the frequency 
before down sampling, and f.sub.u2 is the frequency after down sampling it would be 
inherent that the intemriediate frequency f.sub.ul is higher than the update frequency 
f.sub.u2. 

With respect to claim 16, 1 vers discloses the method of claim 14 further including 
the steps of: f) generating control signals at the update frequency f.sub.u2 based upon 
said step e) (fig. 15a #52b). 

With respect to claim 17, Ivers discloses an apparatus for sensing physical 
variables at a reduced rate comprising: a sensor adapted to sense physical variables 
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and to generate a sensed signal as a function of the sensed physical variable (fig. 15a 
#32); and 

a control circuit adapted to establish a frequency of interest (f.sub.d), and to 
establish a sample frequency (f.sub.s) (fig. 15b), 

wherein the control circuit filters the sensed signals to extract a frequency range 
with a lower bound given by (2n-1)*f.sub.s/2 and an upper bound given by 
(2n+1)*f.sub.s/2, where n is an integer chosen so that the frequency of interest (f.sub.d) 
is within the extracted frequency range (pg.13 ln.24-26). 

With respect to claim 18, Ivers discloses the apparatus of claim 17, wherein the 
control circuit attenuates the filtered sensed signal at a frequency less than the 
frequency of interest (f.sub.d) by high-pass anti-aliasing to produce a resultant signal 
(fig. 15b #74). 

With respect to claim 19, Ivers discloses the apparatus of claim 17 wherein the 
control circuit aliases the filtered sensed signal to a lower frequency when there is no 
information present at the lower frequency in the sensed signal and the control circuit 
extracts desired information (fig. 15b #72 , pg.15 ln.27-29). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which fomis the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, If the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 4, 11, 12 and 13 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Ivers (WO 00/20775) in view of Kotoulas et al (US 6,493,689 B2). 

With respect to claim 4, Ivers discloses the method of claim 1 however does not 
disclose expressly wherein said physical variable includes information within a 
bandwidth including said frequency of interest and wherein said sampling rate is at least 
twice the bandwidth of this information. 

The Kotoulas reference discloses sampling the physical variable at twice the 
bandwidth of the variable, which lies in a narrow bandwidth (col. 16 In. 3-13). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the sampling method of Kotoulas in the method of Ivers. 

The motivation for doing so would have been to have an adequate sampling rate 
to receive enough information from the physical variable for further processing. 

With respect to claim 1 1 , Ivers discloses the method of claim 6, however does 
not disclose expressly wherein said physical variable comprises a plurality of physical 
variables. 

The Kotoulas reference discloses a method wherein a physical variable 
comprises a plurality of physical variables (fig.1 #49 , fig.4 #1 15,126) including the steps 
of: 
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f) generating a sensed signal as a function of each of said plurality of physical 
variables (fig.4 #1 1 9, 1 20, 1 2 1 ); and 

g) computing harmonic estimates for each sensed signal at each sample time 
(col.12ln.14-35 , fig.4 #108). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to sense and process a plurality of physical variables as in the Kotoulas 
reference. 

The motivation for doing so would have been to allow for control of vibrations and 
noise being emitted from a plurality of noise sources. 

With respect to claim12, Ivors discloses the method of claim 1 1 , however does 
not disclose expressly further utilizing every Nth harmonic estimator output z.sub.Nk 
where N is the ratio of the sampling frequency and the update frequency 
(f.sub.s/f.sub.u). 

The Kotoulas reference discloses utilizing every Nth harmonic estimator output 
from the control signal (col.20 In. 14-28). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use a control signal that contains every Nth harmonic. 

The motivation for doing so would have been to reduce vibrations and noise in 
the output signal. 
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With respect to claim 13, Ivers discloses the method of claim 1 1 , however does 
not disclose expressly the method further comprising: generating separate control 
commands for each of multiple tones; adding control commands for each tone; and 
outputting a sum of the control commands for each tone to one or more force 
generators. 

The Kotoulas reference discloses a method further comprising: generating 
separate control commands for each of multiple tones; adding control commands for 
each tone; and outputting a sum of the control commands for each tone to one or more 
force generators (fig.4 #108.102,112). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to generate a control command for each of the plurality of sensed tones 
as in the Kotoulas reference. 

The motivation for doing so would have been to reduce noise or vibrations from a 
plurality of sources. 

Claims 7, 8 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ivers (WO 00/20775) in view of Bennett et al (US 6,429,939 B1). 

With respect to claim 7, Ivers discloses the method of claim 6 however does not 
disclose expressly further including the step of: f) generating harmonic components of 
the control commands in said step e). 
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The Bennett reference discloses a method of generating harmonic components 
of the control commands based upon control computations (col.2 In. 35-59). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to generate harmonic components of the control signal as in the Bennett 
reference. 

The motivation for doing so would have been to control the amplitude and phase 
of the control signal. 

With respect to claim 8, Ivers discloses the method of claim 7 in view of Bennett, 
further including the step of: g) generating a control output at a frequency higher than 
the lower update frequency (Ivers pg.14 In. 35-38). 

With respect to claim 10, Ivers discloses the method of claim 6, however does 
not disclose expressly the method further comprising: obtaining estimates of the 
harmonic components by computing a fast-Fourier transform of the physical variable; 
and extracting the result corresponding to the frequency of interest (f.sub.d). 

The Bennett reference discloses a method comprising: obtaining estimates of the 
harmonic components by computing a fast-Fourier transform of the physical variable; 
and extracting the result corresponding to the frequency of interest (f.sub.d) (col.2 ln.5- 
10). 
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At the time of the invention it would have been obvious to a person of ordinary 
skiW in the art to obtain the harmonic components by using a fast-Fourier transform as In 
the Bennett reference in the method of Ivers. 

The motivation for doing so would have been to convert the signal to the frequency 
domain for further processing of the harmonic components. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Haga (EP 0 814 279 A2). 

Haga discloses a compact vibration cancellation apparatus. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason R. Kurr whose telephone number is (571) 272- 
0552. The examiner can normally be reached on M-F 8:00am to 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian Chin can be reached on (571) 273-8300. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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